Oral exposure to cadmium chloride triggers an acute inflammatory response in the intestines of mice, initiated by the over-expression of tissue macrophage inflammatory protein-2 mRNA.
Intestinal inflammation is an indispensable protective response of the gut immune system to aggressive injury from pathogens and/or chemicals. Although the major route of exposure to cadmium for most people is via food, causing the gastrointestinal tract to become the first target organ, very little information is available on whether cadmium exposure triggers the intestinal inflammatory response. We investigated in the present study the acute inflammatory response in the intestines of mice orally challenged with a single dose of cadmium chloride (CdCl(2)) by determining the gene expression of pro-inflammatory mediators with real-time PCR, and by examining the infiltration of inflammatory cells with a myeloperoxidase (MPO) assay and histological analysis of hematoxylin and eosin (H&E)-stained intestinal sections. The results show that CdCl(2) significantly increased the expression of macrophage inflammatory protein-2 mRNA (30-40 times the normal level) 3h and the activity of MPO (about 2 times the normal level) 24h after the challenge in the duodenal and proximal jejunal tissue. Furthermore, these increases were dose-dependent over a dosage range of 25-100mg/kg of body weight. The histological analysis confirmed that CdCl(2) induced mild to moderate villus damage and infiltration of inflammatory cells into the lamina propria. All these results demonstrate that oral exposure to CdCl(2) triggered an acute inflammatory response in the proximal intestine of mice, suggesting that the gut immune system was involved in the toxic effects of Cd on the gastrointestinal tract.